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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a photoelectric converter having an 
element isolating structure for isolating photodiodes from each other which hardly 
causes the deterioration of the sensitivity of a photodiode and does not have an 
adverse influence on peripheral semiconductor elements, and to provide its 
manufacturing method. 

SOLUTION: The element isolating structure for isolating the photodiodes from each 
other, such as an STI structure 7b, is formed by a method not using the thermal 
oxidation of a substrate, and a second conductive type channel stopper layer 6 is 
formed so as to have contact with and surround the element isolating structure 7b 
in the first conductive type semiconductor substrate 1 . Then, a first conductive 
type semiconductor layer 1 8 is formed as a signal charge storage region of the 
photodiode, and the layer 18 is surrounded by second conductive type wells 8, 10 
and 11 so as to be isorated from other regions of the substrate 1. The channel 
stopper layer 6 is terminated at a specified position around a light receiving region 
between the receiving region and a semiconductor circuit element 41. 
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*5&nim. ai 1 «*s©¥*{*£#±©#Sftis«fc::7* h ^-r f*«j«l, 30 

ia ^ S T' $ 9 T > 

ffiffi¥*»#*&±tc, BuiE7* h^-r*-K atfwia^w^iiiisjis^oia^iis^^iK-rs 

MmZBfc? % Ii 4: , 

HuiB7*h^^^-F^*?^fir*Buffi^?^fll^iitaLTc:n*^»JHty«t3fc % 

MfES^m«£Dgffi(iijtc, m ie x * h^^*-F*«j*-r*« 1 mmmv* 

fl5 IE 3* ft M « fid co iw IS ^ ? # K tit 5fi © fiffi 2P tc *f L , M IE § ft ffi W <T> 7u fit ffl K T f 8 IE g ft 40 
S 4: , 

nt 

flJK*?#J*«iifc:lgLT£:ft*Si»>HtrifflE!£ l © * x h ic is ^ X , MIESftgUDc^Jl 
3 IC hu IE ^ * ;U X h -v /f fig f -5 

*f tfilSlOSi^StcibS. 50 



(9) JP 2004-39832 A 2004.2.5 

[ 0 0 4 4 ] 

<l> ft > M IB H gP © JB fig ft ic ffi IB H gP *>> 5 © ^ «& % F - tT > fc J: 9 itu IB % I* pS W (c ffi IB HI 
2ltIOf t*/VXh7/<iSig«T?t8ft», LOCOSiSittliLT^ f 
X F -v y< JB * W < t5: i: ft T # % ¥ fit H IS f fc £ © 3 -b > * BU P gP © ffi ffi jgij T & & -fe 
^■9-BHP**»fin?*» 7* h * - F (D!&m*fa±Z % Z tftT % Z o 
[ 0 0 4 5 ] 

|Hn?*4ffiItT8ilLT^Sft», fiu 12 * * ;b X F y « © JB fig , ffi IB * « {* m & 

l?(ciKi^4x«ati|fi\ io 

[ 0 0 4 6 ] 

* fg W tc *3 v> T It , ffi IB IS ? # Bt ffi ig , <!>fc<i:t»fflSeSttra«©JBIBfcStte>ftT</'> 
[ 0 0 4 7 ] 

iffi^f ^liSi'ST I (Shallow Trench Isolation)ffijg 
1? S& 3 © «fc ^ . ffi IB S T I fit ig « , X?dR<Oft«)Ote«ff»Ol$ LOCOS 119 
fcJf<T^*0»Ei6*Cfc3a«-p#*OT, ffiIBfg?#iliffijlg#©®ffit>*f/h-e#5o 
[ 0 0 4 8 ] 

* IS AH *5 v T *i » ffi IB Df] gp * JB fig $ , hu IB P3 gP t ffi IB « M © « © 2* £ fr b ffi lc , 7 20 

* F^-r*-K ap<DHHtefe^"TWIB7* F^-r^-FSPW^^rvx^L^^P.. 7* F 

^-r^--F*gp©H(}iBiHigp©iiffi^e,'r*vaA^3ci:t e fct)T> 7 * f*v*-k»© 

ffi IB f- *t * ;!/ X hy^ISJg^tiOtfJ:^. 
[ 0 0 4 9 ] 

* fc, ffi is m bu ias^^«c©Huiay * f ^-r f £ c © m m ©^s^sp 

©ffiIB¥«ft[Eli§SSB^i:©fig, R / X »i , MK#5^»©¥iiai5*f*lHll&JR?fcHaiII 
8&gP©ffiIB¥W&leJ&iR?£©K{c£>Ktt£nT^TJ:^ 0 
[ 0 0 5 0 ] 

*©»£•, MIB^§^gP©MIB*^i*0SS*?Sa*/XtiMIBiljaiHlSSgP©MgB*^^[5] 

©JBfig^i^fc ffilBfg 1 © * x ;l/#JBfig£ *u bu IB ¥ * {* (si SS lg ? © H H © ffi IB* 30 

TftmmmicmLT , cnz*mK> mtsffimm 1 <dv * fi^ict*. ffi is 7 * f 9 -r * - f 

8B © + * ;l/ X F'V^IJ:') tffilfilcf + */PX 1^ 7 ^ ? n T ^ I. otf <t 

[ 0 0 5 1 ] 

ffifB^WttlUKfg^gP©^**;^ F v JB * M IB 7 * F * - F gp © * * ;b X F >y 
JB S!lffl K JB J« -T 5 C i: T' > fhf nc*ao^tt»ia* tof t * *X F >v /< M £ 

[ 0 0 5 2 ] 

*«W»J:i5fT«, ffi IB GO gP * JB fig , bu IB H gp lc ffi IB 5® Siffil © ffl 46 a * * *t 5 ID lc „ 7 

* F ^ * - FgP^MIB#S^gP©^«^0^*?gPRa*/Xt±BuIB^3ai5]SSgP©¥*^ 
@!K*?gP^^vx^L^^e»BuIB[HIgP©iiffi^?>^^yaA-rsci:(cJ:-DT, huIB* 40 
W^lHlS§*?gp©BuIB^-v^;l.X F -y /< JB * ffi f S © A* «fc v o 

[ 0 0 5 3 ] 

BulB*?^ili«jg^JBfig-r«fc|SLT{i, KHEiafSJKSRffiBRfijSKiioT*?^)!! 
^©^SM^^aftiitr©*^!,^ 

[ 0 0 5 4 ] 

BU IB £ 1 , ^ ZStfSS ©>?x^5:^x|- VSAC ioTf fS-T5©^J:i/\ ^^vaAffi 

t «fc n tf , m^©fit«icR(Ta©zij4©F-^>h^ffij*s< K-ify^tscttff 
„ c © fc *6 , b»j * if iKi a Mg m -e « m & , ffijffi¥*f*af*©agB»ox;i/*jBja-rac 

[ 0 0 5 5 ] 50 
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* fg m k m ~5 ^ x , a & a « s a » a -r * <o w & v> , 

[ 0 0 5 6 ] 

ttT. # f§ B£ <D W 3: LV>^j60}g^^iaS#^Tfcft(*6q{CgttWr§o 
[ 0 0 5 7 ] 

%M^MMJ. '■ CMO S-f^-->"-tryf (1) 

12li ( *5gBJtDW$L^HSfeO0^T*fe^CMOS (Comp 1 emen t a ry M 
etal Oxide Semiconductor)^*— "J ■te>V(Dy*Y-#'f* — 
Kffl$©«l6*rffiBI (a) i: M ¥ ffi 12 (b) T* 3 0 » « © & iB *i , 7*h^-T*-F 

ra^^^^ft-r-sfc^tc, &y * v $ -f * - k ©s^isigc i 4*f s t i 

(Shallow Trench Isolation) ilOif ^IffiiS 7 bid^l 10 
[ 0 0 5 8 ] 

t * CDTSP© P ~ SftLfc'>'J3>i 1 2 ttf^rCSIt P Ng^C il>7* h- # ■< * — 
[ 0 0 5 9 ] 

Qftm®. \ 4®*>tiP«Pl 5 ic A «4 L fc ft « . PNfc^asfca-TSfc^C-CIEJLi:* 
? fc £ » Sft » A*fft©ftfifcJSt;fcfa*««r (Sf) N S •> U n 1/ M 1 8, M t± N 
Si* ( P" SftLfc->'j3yIl 2!Cl»?n5o *5 , |SIOP + li"j3yll 9 
(HI)!i^OH»fOlffi*B6tt«tOtfeS. 20 
[ 0 0 6 0 ] 

P + Sft*;^hy/<16, JR ? # * « ifi 7 bOTa?KJg«*hfcPitffi«!>i^ 1 

l, »is<Di^t/^{aifflfc^fi)t5nfcP3y-7 s i'-7 p '>i>'i'8, &t?psasffl!i^i;i/i 1 tp 

<i^snftpi^7y')x;i/ i otc^oT, iitiiitfrestiisnn^. en 
tciot, NSff^m#s«ii^i 8«. mfoft ic *s ^ x t>mmm?fr £>nf«.m to* mz 

[ 0 0 6 1 ] 

PliBl")x;H lSyPl^7^-)i/H 0 t P" iftLfti 1 2 i: <D i« fM± , ST 30 
I *«iTi t5 fes §)ti^ 1 4frf.*'T 0. 2 (imtILf;(iIlc|«Stl5. Ctlli 

, mnmffi (Dwm&mitmmz z rob-? & z o 

[ 0 0 6 2 ] 

± IB © 7 * h^^*-K©*iSl±, 5fe««Wfc»^<7* V # J * - Y £ m~ X & % % 
[ 0 0 6 3 ] 

bp 13 , s t i m^ftmmm 7 btgup + i^-t^^x h -y /< » 6 # *e j« am t v> * fc 
46, 09 (b) {c*?>n s gytmw i i 4fc ttjaiftp mm i i 6 *<^s ic n x ^ s 

o 

[ 0 0 6 4 ] 40 

i tg it t* it , H8P©}gfiR«K:iHiffiSffi^6<D>r*>aA»c«fc-3T«wfiJaK: p + m 9- * * 

;UXh>y-'^g6^JgritT#5fci6, LOCOSlt3^{C*3tt^P^Jil 1 6 J± ^ T , P + 
h7/<l6*i< tSCttfTt, f©IJttO. 1 (imKT, 0J * Mf 3 0 
n m li if f $ 5 o 
[ 0 0 6 5 ] 

LOJi^t, if ^1117 bCJ:oTISn«f Ttii 1 4<Q($f3:£:l§i<3--t:>+rF,fQg|5 
7* h -4* * - KO!BSWlRl±-rSo 

[ 0 0 6 6 ] 50 
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$ rc , s t i mm i bt±> *?»*©fti6(ott*»floi4Locosiii o 7 m £ tt 

[ 0 0 6 7 ] 

y * V ? << * - KO«S4lftl?*5: tffTtS, 
[ 0 0 6 8 ] 

$ ft , sfif#iMifi7b©*i&i»TK*rL, § ft HJsS l 4on*filfcS?i£i!l , oftp- 
SfcLft'>'J3^H 2 , M^*fif*«iS«0-aPi:UTfflv6tiSfei&» * ft » SfiHc 
^iOf§lfib s 5?4LTt,Saai-SC ts<i§iisia-pt SOT, * # & ^ ^ ^ 
5 y * U > % H 9t "T 5 C i: T* fr 3 . 10 
[ 0 0 6 9 ] 

I3ii, ± IB © 7 * h^-Tt - K4:lS±le 2*7t^ h 'J y ^ X^lcSI L /i C M O S-< 
¥73ftX**^3 4(CJ;oTfT£^Jtf^ft^ftjMlR£ft, *©3fcj6fc:&«HJlS3 1 © 7 * 

h *f w * - Koiift«tfii*ffi«n5, 

[ 0 0 7 0 ] 

3tfIKStitON«®t4D, ra«p»C7K¥7?lftX* + ^-3 4 K <fc o T £ (c # Hi L ft 
^ # III # in x. 5> ft 3 i: , *-©3Sj£fc:;l&SiIi*3 i*60ffl*^*8R*ffia«j|g»3 50A 
^jgptcas^n, «ffi«ff£&ls|g&3 5;fttm#>W:7riaiS3 6fc£oT*EEt<:SiJSSft 20 ' 
T til Jl S ft 3 o 
[ 0 0 7 1 ] 

muftfax* * i- 3 2 <d i ii^cDF^tc-r^T^iii^s i # m a 1 @fois?n, 1 @ w 

CD PtS tC & ffl jil 3 1 h^Yt- K»Ci«?nTV>fci^lf KJSUfctU^A'I^ai? 

ft%> RftfflLft, 7*F?i't-Flilil4riifn, WW««8(cU-fe-vh? 

til. CHI, Z^SvhU7*^ttKSlSnft7* h^^*-Ffc±o-CJ6tE» 

[ 0 0 7 2 ] 

ffi h ^ > ~>" X * 3 3, 7K^^lR]X^ + ^3 4, ttgSttJEM@S&3 5. Hi £ A -y 7 r HI 88 30 

3 6 mv®imm$&&mmmm3 7 icm&Lrcmm®s&%i 3 8 &c & be * n 3 . 

[ 0 0 7 3 ] 

B4tt, B * ffl « 3 7 K 43 * E« * 3^ -T ¥ ffi H T» * * o 04 (a) M: , ^ & CD Hi #K 3 1 
tfZ^Tcv h "J 7^X«tEi?nT^5«ffi*Stt*HTfe!), m 4 (b) f± , 10 
(Dli3 1 rtt'OEt^Stf H4T?tt, P Mi/ V =3 >m<0±1»K.f&l&?<tl 

ftNfSiil 1 8, 43liy-H 4 2 , 45. 4 8 t3V^n 4 1 , 44, 47, 

ft . foTSPa PSit'fe^. 

[ 0 0 7 4 ] 

04 (b) lciLftNS'>y 3>i l 8ii, @ 2 -TlibftJ: 3 t, ^OTS5©P " ift 40 
fcJSfcfclg^Wffi ( « f ) f§ £ 2 -B: £> 0 ^ © ft ^ * M ( « ? ) It. lllOS. N §a H 

[ 0 0 7 5 ] 

03O7j< s P7?[R]X+A'^-3 4*->P)©iS^mL{l^(i, 04O3>?:7 h 4 l^rSCTfijM 

n §y > v n > « 1 8 mvm^mffiwmmmicmfkz ftr ^rcms§n$i ( « ? 

) tt , Sijiirt©3E§ftglUcraj££ftT^SN^/W:7rJf4 3 fc $5 £ £ ft , ft ^ W W * ic 
[ 0 0 7 6 ] 50 
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tiifsffl h ^ > ^ x ^ 4 e^issti^iKofftfcLTi^tijsn^c mm^rn v ^ 9 a 

6 © til 73 « iTiUi , 03<DSg*tHLfflh7>^X^3 3fC#*>n, itu i$ L fc <fc 5 * J£ ^ 
St 5 ft T tB ±1 £ tl 3 o 
[ 0 0 7 7 ] 

R*lBLtf»T"r*4:» n > * f h 4 7 * 51 U T 'J -l: «y H^tf'Jt^ h y - b 4 8tcfl7 

tl , 7 * h ^ -< * - K fit 3D ffi # ffi fie 'J -fe -y h £ n S o 
[ 0 0 7 8 ] 

±t2£D«fc^(c, 1 o <o m m ic »i , &yt$uz&i$.-£ ti fry * b \* tft&yt&icBtfi. 10 

mftT*&m?m*m?ttm-r z c t # & b t- & 3 . 

[ 0 0 7 9 ] 

04<DNS'>'J3>»18«j£A^tf-tr>-9-^Pgi515fCfflS-r5 (02) „ ffiot, 7 

» S3feffiW«©«8aB5 0AW:, Ni->'J 3Vf 1 8 O ^ H «5 ( H « ) fi: $> 3 „ fc 3 - ^ O 
4fg g|3 5 0 B fit , fiS^T-^-TfiHlC^oT. h 4 6 0JB««S« 

[ 0 0 8 0 ] 

01 (a) It. CMOS-r^-^-fe^-t^r. £-rjS2llall&ap*42J*rL, Steffi*© 20 
8B ( 0|| X. (f , 04 (b) OA - B) ?«IL, *tiB*<0S3t» ( 0!l * fii\ 04 (b) © 
B-C) *«»rLT«6nfcWfiBH*o*^^fc-&fe««:««:««B(fliig-e**. 

[ 0 0 8 1 ] 

0 1 (a) cD±ffilClt, »atlCM0S'l'^-i?ty*OffSli(03%, § ft SB © H 

S©«®^^-r«EBS»ra50«:<»ffaLfco 
[ 0 0 8 2 ] 

|W|0fi:J?.e>tl3J:?fi:, BF 2 Vt>*aAt5CSLT, IfsfiftSBO^WttlsllSJlS? 
g|3^J^320&g|5©¥*ftls]mifi?g|5#vx^3 0TBoTV>5ft», P + f + *;1/XF7 

g|5£0^«ttlHlgS*^g|5tOS T I ft MM & <D* mill W 5 0 BT*HI L, ^ © ¥ * & [e] 
& iR ? SB S: T- fit # T ^ & 1^ f£ o T , IIrth5>->'X?5 1 (titSffl h ^ > iy X # 4 

6*) xitmm\3\s&i$ 3 8©h^>->*x*5 2 j p%<Dm<Dm?icm&w*jki£?fomi&%: 

[ 0 0 8 3 ] 
[ 0 0 8 4 ] 

£ , Plill^uH i « » S)tg|5fe:©*jgjafsc:i:t,prflgTa5**^ m m it , A 40 
n fit , i^lSfOia^i^lWKKitSittfc, m ft lz -< * — V H > V % B til 

[ 0 0 8 5 ] 

J13aieIE§g|3Sa r IPS> , egMcmfiSt?nSh7>'v ? X^5 1, 5 2 fit , L D D ( L i g h t 1 
y Doped Dr a i n-sou r c e) iJS?: t O (D^g t C ft fic J; 9 , 

FWylStflftSti, j8«ffitt^i^i±-r*o 

[ 0 0 8 6 ] 

mfa(DBm2 : cmo s-r^-y't>» (1) g> re at 

05-7 li. 2|c«WO»Sbi/^ll«S©»jK»j:J:sye*S»aBO»it^ffiK:«fcoT, HAS 50 
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0 T? fe 3 o 

[ 0 0 8 7 ] 
IS 1 

^•f, 05 ( a ) <D <fc 5 . CVD (Chemical Vapor Deposi t i 

0 n) l:<t D NS^Iftlfi 1 ©gI±(Cilt->'; 3Vl2Rr/git->'J 3>I3?: 

iiLtiSL/ci, s t i m m 7 b © is as 4 <o # - > fc *r is l ft ^ # m <r tieoi 2 

[ 0 0 8 8 ] 

Ig2 10 
& tc , 0 5 ( b ) © <£ 3 fc . i<k->')3>!2StfIft>"j3>l3^TX^i: Lt, K 

4 ?«Utl o 
[ 0 0 8 9 ] 

113 

#fc, 05 (c) <D <fc (C , M«M©|*3g;&J»Bfl:LT\ m & 4 fHUtcM^Htft^ 'J ^ > 
» 5 %M"f 3 o 

[ 0 0 9 0 ] 
114 

fc , H94*»fti";3yf iftSWt, 05 (d) Oi^fcHiaiHlBaBRtfJPSJttSP 20 
V X <7 3 OT'I^Stfe, StRSiS^lRlfrS 3 Offcffil^;fcftfi*t>oTi£li£*ffi 1 0 0 
keV. SAI ( m m m. ) 2X10' 3 / c m 2 T B F z + * It Wffl 4 <D ft M Z 

[ 0 0 9 1 ] 

c<Q t Z > 0 1 (a) T< t, IB B£ l fc <fc ? K , P + ^^ j f^;l/Xh-y/^«6t±S7 , da5tc©^ 
Jfc iUc £ n , J19 22 [el SS 3 8Rtf^S)taiJfc}BjK*n*#3ifrliI«}jR?fcl{|g#*4-**c 
t ti * o 
[ 0 0 9 2 ] 
Ig 5 

^KlC ^ 06 (e) O j; 3 K , CVD (Chemical Vapor Deposi ti 30 
on) ffiSSFfcJ:OI8fb'> , J3>7a*«l**4ir, h UVf I 4 t Hki/ 'J 3 > 7 a 
ii€f o 

[ 0 0 9 3 ] 
IS 6 

IIC, 16 (f) <Di9lC» CMP (Chemical Mechanical Pol 

1 sh i ng) (ciOII^BfiLt^ ifc # » ft U n > » £ ft -> U n > K 3 , H 
ft->'j3yl2^!i^i£LT, S T I m?KMm'&7 b * 5£ fiX 1" 3 0 

[ 0 0 9 4 ] 
IS 7 

, 06 (g) <E> J: 3 fc: * Hja0SSgl538^-7Xi'2 1 T* ffl (,> & # £ , S^^iUcl 4 £ 40 
#tflli^^«c3 7^<*{C, JniSlffi 2 M e V, &. A fi ( ffi ffi & ) 5x 1 0 1 1 / cm 2 T" 
B + ^ty^-i^yaAL, «|f>Tlin}»»cJ:S«Ht«i:7'--7U«ia*ffv^ S « <D » 
ffiSKPSfY-yfx;l/8$igfigt5„ 

[ 0 0 9 5 ] 
IS8 

#fc, 06 (h) CO J: 9 *C , ^ffllHl£Sg|53 8&t>*§7tlgls!tl 4 i: S T I If»|iiia7 b 
O-SSVX* 9T?I^4 4<6, ST Iia7bOT*t, ftlltE 1 . 5MeV,j$A 
fi ( SI ^ g£ ) 8X10 1 '/cm 2 , R Zf in jl « ffi 1 . OMeV. I$fi3x 1 0 1 2 / 
cm 2 T'B + f*^^:t'^-^aAL, JftV>TjtaJ»fc«fc3j»ffittfc7- — >U4QH*fTV' 1 , P 
S7"7^^/i;H 0?:«lt5„ 50 
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[ 0 0 9 6 ] 

[ 0 0 9 7 ] 

Ig9 

* »C . 07 (i) O «fc 5 tC , § ft IB « 1 4 i: S T I If»i«il7 bO-S^VXi' 3 2 
T M ^ & # £ , iDltE 6 0 0 k e V, £ A ffi ( ffi M ) 3X1 0 1 2 / c m 2 ; in & 
J£ 3 8 0 k e V . ffi ffi fi 3 x 1 0 1 2 / cm 2 ; Rt/ioUE 1 9 0 k e V, SAi (® 
M ) 6X10 1 2 /cm 2 T-B + -r^>^-r^>aAL, M^T£Qf!Mc£3l*i£?&i:7 
--;HDl*fri\ Pilll'Ji/V 1 l * J* "T 5 „ 
[ 0 0 9 8 ] 

S # , a , J^2Is]SSg[5 3 8&t< r ^S^ai5{C^fiic$ni.^W^[slSS*^cDPM^i;l/ 
[ 0 0 9 9 ] 
[0 1 0 0] 

IS l o 

3K fC , 17 (j) Oi^lC -fe^tJ-P^PgBl 5Wno»»*vX*LiS:tf6 t -te > "9" Bfl Q 
g[5l 5icjD2tffi3 0 0 k e V, j£ A ffi ( ffi SB K ) 2X10 1 2 /cm 2 TAs + -('^-> 
5^iyaAL> ^ T iD i 7 - - ;!/ i& 1 5: ft V\ NSfU n>I l 8 % f£ f& T 3 „ Ctx 
T? x PS5"J3y|i 2tNl->'j3Vii 8 i:©Sl(;PN8^ C7*h#V*-F) 
A^fig^ti^o fiEoT, 02 (b) ic^brctatc, fiBH±T?P + fif 
I671$hft««tf, -fe > it BB P « 1 5t45. 
[0101] 

Ii 1 1 

& fc , 04 (k) Oi^lC, £ ft SP 1 4K^OSS»^V7^L§tf5, iPaiE 5 0 k e 
v, ffi as g 1 x l 0 1 3 / cm 2 T'B F 2 + ^^y^^^ySAU ?Be ^ T An m T - - ;l/ 

«s*fTV, p + i*/ u 3 i 9 ^j^fig-r s . 

[0102] 

Ii 1 2 

attic, HjZlliiiS»&tf^S)tSi5omao*«oS«affi»cf»*fl:K«toT»ftBI*»jS 
L ft , IE § ft h- 5> > S> X * 5 l^JS2lHlSSg|5h^>i/*X^5 2^^©^®*|HlSSJg : ? 

[0103] 

mM£>MM3 '■ cMos^^-->'-t!>» (2) t^ottm. 

08 (a) , m&(D&m 1 (D&BM-C & Z C M O S J * — Z/V (2) OltS^^l 
*§trffi0 5„ 0 <D ± » fc »i » fpfill4 a i: LTiltaSft, /SjaiHlgSglSSS&tflNS 
^SPcDIHIgl5p«3ig*>P,S1fi4>{CBF 2 N^y^SALT, P + ^ * /l> X b -v ^ /f 6 a £ 

[0104] 

C OSSflt'li, £itt©«ag2t<:;SLfcfls«Ig*, 18 4 ( .22 E] Sg g|5 3 8Stf#§)t 
S!^7X^3 0T-I^%tff,> S«SiS#lR]fr&3 0£ffi^;teftft*:t>oTflniS«EEl 0 
OkeV, ffi A M ( ffi IB ) 2X1 0 1 3 /cm 2 -C ! BF 2 + -r^->'%IHIgl54©rtS^6 
^^>ffiALT> f )fa5(co^ P + t h 7^I6*)B«t5Ig) <D'ik\z, & 

<D I @ 4 a^:ii)!jOLTff-5J;^te;SM-ri.o 
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[0105] 

I m 4 a 

m 8 (a) ft 12 © <fc 5 tc , SJUfSv^^Oatlt^tfe. liil^lRl/)^3 OS 
«l^fcaft*t>oTiiaaWffl OOkeV, SAi ( M ft ) 1 x 1 O 1 3 /cm 2 T* B 
F 2 + -fjJ-i/fcHflMCrtSfr&l'tfVEEALT, J10 S Ih! Sg J$ 3 8 ft # g ft i$ fc P + S! 
f t*;l/7F'y/<i6 a % }g BK f « o 
[0106] 

ctici^ jaasttsiJ 3.8 at; ^s^gpfcti. sftgu© p + m * + h <v e «t 
nz*m ft® mm? icm&&*R&zrj:^mmmm.£?z cttf-ezz o 10 

[0107] 
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